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YKNADAY(I):

1 Pyxnos ApTeMm, kaHOuMaaT TEXHIYHUX HaAyK, OOLEHT, AOLUEHT Kadenpu
aBTOMaTM3aUil, enekTpo- Ta pO6OTOTEXHIYHUX CUCTEM;

Y3IrOO>XEHO:

[[apaHT OCBITHBLOI Nporpamu

«EHeproegektBHi TexHonoril B

cuctemax enekrposabesneyeHHs

ripHUYMX Ta MeTanyprinHux

NianpueMCTB» Biktop XIJ10B

3ATBEPOXEHO

3aBigysay kadenpu Onekcin KOMOPMAH



1 3ATrAJlbHI MONOXEHHA

Onuc Kypcy

TexHonorii edeKTUBHOro eneKkTpoCnoXMBaHHA Yy MeTanyprii Ta
ripHuutei (TEEMIT) — ue 6a3oBa gucumnsiHa NpodeCinHOro sapa OCBITHLOI
nporpamu «EHeproedeKkTnBHI TEXHOSOril B cucrtemax
enekTpo3abesneyeHHs TFipHUYMX Ta  MeTanypritHMx  NignpuemMcTBy,
BUBYEHHS SIKOI Mae Ha Memi HabyTTs 3000yBayeM TEOpPETUYHMX 3HaHb Ta
NPakTUYHMX HaBUYOK LWOAO 3aCTOCYBaHHS OCHOBHMX MeTOAiB Ta 3acobis
BUPILLEHHSA 3aBAaHb, SIKi NOCTalTb NpU OBrpyHTYBaHHI Ta BNPOBaKEHHI
TEeXHONOorin ans nigBuLEeHHs eHeproedeKTUBHOCTI, 3MEHLLUEHHA BUTPAT Ha
eNEeKTPOEHEPrit0 Ta 3HMKEHHS HEraTUBHOIO BMNSIMBY Ha AOBKINSS.

3anponoHOBaHUM KypC Mae BUCOKY akmyasibHiCmb Yy Cy4acHOMY
OCBITHbOMY CepefoBuLLi 4epe3 3pOoCTaHHA BapTOCTI €Hepropecypcis,
NMOCUMEHHA  EKOMOM4YHMX BMMOr Ta  HeobXigHiICTb  NigBULLEHHS
KOHKYPEHTOCMNPOMOXHOCTI MeTasnyprinHol Ta ripHUYoI ranysen gk OgHuX 3
HanBiNbW eHeproemMHux. Kypc cnpamMoBaHui Ha NiAroToBKY (haxiBuiB, SiKi
nparHyTb NigBULWLYBaTU €HEpreTMyHy Ta EKOHOMIYHY eeKTUBHICTb
npomMmncrioBux nignpnemMmcTs. BiH oxonntoe Taki KIo4oBi TeMU, SIK CNoXuBadi
eneKTpoeHeprii,  peryroBaHHS  efIeKTPOCMNOXUBAHHA Ta  Nepefosi
eHeproeeKTUBHI TEXHOMOTII.

Ocobnusicmb gucUMniiHKM NONArae B akUEHTI Ha HOBITHIX TEXHOMOriAX
y chepi NigBULLLEHHS eHeproedeKTUBHOCTI NPOMUCIIOBUX NIAMNPUEMCTB Ta
KOMMSIEKCHOMY nigxodi A0 (POpMyBaHHS TEOPETUYHOro Ta MPaKTUYHOro
Basncy wWwoao iX egeKTMBHOro BNPOBAMKEHHSA Y MNOTOYHI TEXHOMOriYHI
npouecun. Takui nigxig, okpim iHWoro, 3abe3nevyeTbca cucteMmaTuaadiceto Ta
noegHaHHAM OTPUMaHMX paHile 3HaHb 3 EeNeKTPUYHUX MaLUUH, CUCTEM
BUPOOHULTBA, PO3MOAiny Ta NepeTBoOpeHHSA enekTpoeHeprii. HabyTi nig yac
BUBYEHHSI OMCUMNNIHN 3HAHHS € OCHOBOK ANS Takux npuknagHux cdep
enNeKTPOEeHEPreTUKN, Ik EHEProMeHePKMEHT, EHepreTUYHUA ayauT TOLLO.

[ns ocBiTHLO-NpPOMEeCIiNHOI Nporpamu «EHeproedeKkTnBHI TEXHOOTrIT B
cucTemax erniekTposabesneyeHHs ripHUYnX Ta MeTanypriiHux nNianpuemMcTe»
OCBITHi kKoMnoHeHT TEEMI € oboB’a3koBuM, Ans iHWKX nporpam Len Kypc
MOXe CTaTu YaCTUHOW iHAMBIAYyanNbHOI TPaAEKTOPIl NiAroToBKM 3400yBava,
LLIO JOMOMOXe MOMY HabyTn NpodeCinHO-OPIEHTOBAHNX KOMNETEHTHOCTEN 3
NigBULLEHHA eHeproedeKTUBHOCTI TEXHOMNOrYHNX NPOLECIB.

Bumoru:

* MaTeMaTuUyHi 3HaHHA Ta HaBWYKU: efleMeHTapHa MaTemaTuka,
MaTtemMaTuyHa CTaTUCTUKa,

* 3HaHHA Ta HaBMYKM 3 OCHOBHWX 3aKOHIB | TEOPIN eNeKTPOTEXHIKN Ta
eNeKTPUYHMX MaLUuH;

* 3HAHHA Ta HaBUYKM 3 cuCTeM BUPOBHMLUTBA, po3noginy Ta
nepeTBOPEHHS eneKkTpoeHepril;



HasABHICTb KOpnopaTUBHOIO 006nikoBOro 3anucy
@mipolytech.education, Microsoft Teams, Word, Excel;

HasiIBHICTb ocobucTtoro noriHy Ta naponto B Moodle (ona oTpMmaHH4
abo NOHOBMEHHSA chif 3BEPHYTUCH A0 AeKaHaTy).

MporpamHi pe3ynbTaTy HaBYaHHSA:

obrpyHTOBYBaTM  Ta  3acTocoByBatM  MeToAM  NiABULLEHHSA
eHeproeeKTUBHOCTI eNTeKTPOEHEPreTUYHOro, efiekKTPOTEXHIYHOro Ta
enekTpoMexaHiyHoro obrnagHaHHs ©”  BiONOBIAHMX TEXHOMNOrYHUX
KOMMJSIEKCIB | CUCTEM;

AEMOHCTPYBaTU pPO3YMIHHS HOPMaTUBHO-NPAaBOBUX akTiB, HOPM,
npaBus Ta CTaHA4apTIB B 06nacTi eNneKTpoeHepreTukn, eriekTPOTEXHIKM
Ta enekTPOMEXaHIKM;

3aCTOCOBYBATM CydacHi MeToam Ta nigxoaun ans po3pobku epekTUBHOI
CUCTEMM KepyBaHHA €eHepreTM4YHUMM pecypcamMm Ha TipHUYMX Ta
MeTanyprinHux nignpuemMcTeax.

OpraHi3zauif Kypcy, ¢hbopmMmu Ta MeToan HaBYaHHA:

OcsiTHIN npouec byayeTbca AK KoMbiHaUis nekuin Ta caMoCTiMHOro
BMBYEHHA HaB4arnbHOro matepiany Ha nnatdgopmi Moodle — 3 ogHoro
OoKy, Ta npobNeMHO OpIEHTOBAHMUX MPaKTUYHUX 3aHATb 3
BignpauoBaHHA aHaniTMMHO-PO3PaxyHKOBUX HABUYOK — 3 iHLLOTO.
BiasigyBaHHA nekuinHnx 3aHATb € 6axxaHuM, ogHaK He 000B’3KOBUM,;
Bi CTYOEHTIB OYiKyeTbCA O3HaAWOMIIEHHA 3 MaTepianom nepen
nekuiew, WO AO03BONUTL  NobyayBaTu  NEKUiMHE  3aHATTS,
KOHCOSiQYto4N NOSICHEHHST BUKagaya Ta obroBopeHHA npobrnemMHmnx
NUTaHb, SKI BUHUKIW NpW nigrotoBui Ao nekuii. [lpn nigrotosui
pPEeKOMEHAOBAHO TaKOX BMKOPUCTOBYBATM HayKkoBi Mybnikauil 3a
TEMOI YKPAIHCbKOK Ta aHrfincbKOK MOBOK, a TaKOX aHrrIOMOBHI
HaB4YarnbHi MaTepianu Ha nnaTtdopmi Kortext.

[MpakTnyHi 3aHATTA nepenbadvaloTb HaBYanbHi OUCKYCIl 3 aHanisy
YMOBHO 3MOeNfibOBaHMUX CUTyauin Ta peanbHUX KeuciB 3a
Martepianamu BigKpuToro pgoctyny, abo po3B’A3aHHS aHaniTM4HO-
pPO3paxyHKOBUX 3a4ay Pi3HMX PIBHIB; IX BiABiAYyBaHHA € BaxxaHUM.
CTyoeHT Mae BWKOHATM iHOMBIQyanbHi 3aBOAHHA Ta MOAYJIbHI
KOHTPOMbHI pobOTKN Yy TEPMiIHUW, BCTAHOBIEHI Y po3aini «Posnoain 6anis
3a KOHTPOJSIbHUMK TOYKaMM Ta rpadoik IX BUKOHAHHS».

3 ypaxyBaHHAM MOTOYHOI CUTYyaUil Big y4acHMKIB OCBITHbOro npouecy
OYIKYETbCS BWUKOHAHHA BUMOr 0Oesnekn npu curHani «llosiTpsHa
TpuBOray», WTpadHi CaHKUil 3a 3anuleHHA 3aHATTS abo HesiBKY Ha
3aHATTS He 3aCTOCOBYIOTLCA.

OdiuintHnMn KaHanamu 3B’A3Ky € enekTpoHHa nowTa Ta MS Teams 3
BUKOPUCTaHHSM 06MiKOBOro 3anucy xxx.xxx@mipolytech.education.



« OnuioHanbHO AOCTYNHI iHAOMBIAyanbHi Ta rpynoBi KOHcynbTauil. 3
BUKNagadyeM MOXXHa 3B'A3aTUCA 4epes3 eneKkTpPoHHY MowTy, B 4arTi
3aHATTS abo B nepcoHanbHin poamosi B MS Teams.

MoBa OCBITHLOro npouecy: ykpaiHCbKa, aHrfincbka (9K gxepen
CTaTUCTUYHUX OAHUX, HOPMATUBHUX Ta OOBIOKOBUX OOKYMEHTIB, iHO3€MHUX
nitepaTypHuUx gxepen).



2 HABYAIJIbHA NMPOIrPAMA

3micmoeuti mMoodynb 1. [lideuweHHs1 eHepzoegpekmusHocmi
¢pYHKUiOHYy8aHHS1 efileKmpoeHepa2emu4yHoi cucmemu

Tema 1. Bectyn go kypcy. HopmartnBHo-npaBoBe 3abe3nevyeHHs
eHepro3bepexeHHs1 Ta eHeproedeKTUBHOCTI

[MpeomeT, MeTa Ta 3agadi Kypcy, 3B’SI30K 3 iHWMMK gucumniiHaMu.
OcCHOBHI NOHATTA Ta BM3Ha4YeHHA. OCHOBHI 3aKOHW Ta CcTaHOapTu B cdepi
eHeproeeKkTUBHOCTI Ta eHepro3bepexeHHda. [epXaBHe ynpasniHHA |
peryrnoBaHHA B NanmMBHO-eHepPreTUYHOMYy Komnnekci. OCHOBHI NpuHLMNK
aepxaBHoi nonitmkn YkpaiHu B cdepi eHeprosbepexeHHda. 3aranbHa
Xapakrtepuctuka 3akoHy YkpaiHu «po eHepro3dbepexxeHHs». BUCHOBKN.

Tema 2. 3aranbHa ouiHKa CNOXUBAHHA efleKTpoeHepril

OCHOBHI NONOXeHHs. 3aranbHi TEHAEHLUII BUKOPUCTAHHS nanvea Ha
ByrineHMXx TEC. CnoxuBadi Ta CTpymMonpuumadi  enekTpoeHepril.
XapaKkTepUCTUKN  PEXMMIB  eNneKkTPOCnoXmBaHHS Po3paxyHOK obcsary
3HWKEHHSI BUTPATU eneKkTpoeHeprii. BapTicHa ouiHKa 3HWXEHHSA BUTpaTU
enekTpoeHeprii. BucHoBku.

Tema 3. HaginHicTb cuctem enekTpo3labesneyeHHs CNOXUBaYiB

OcHOBHi  NONMOXeHHss Teopil  HaginHocTi. OCoBNMBOCTI  OUIHKK
NOKa3HWKIB HAZiMHOCTI y cUcTeMax efniekTponoctadaHHda. 3acobu Ta 3axogu
NiaABULWEHHA HaAiMHOCTI pobOoTM NOBITPSHMX NiHIM Hanpyroto 6-10 kB y
cucTeMax 3abesnevyeHHsa CNoXmMBadiB enekTpUYHO eHeprietn. BUCHOBKM.

Tema 4. 3MeHLWEeHHA BTPAT efieKTPoeHeprii B efieMeHTax CUcTeMu
efleKTponocTa4yaHHA

Cnocobu 3MeHLleHHa BTpaT enekTpoeHepril y MoBITPSHUX Ta
KabenbHUX niHiax, cunoBux TpaHcdopmartopax. CnoxuBadi Ta mxepena
peakTMBHOI MOTYXHOCTI. ButpatM Ha reHepauito Ta nepefaBaHHSA
peakTMBHOI NOTY>XHOCTi. KoMneHcauis peakTMBHOI MNOTY>XXHOCTi. BUCHOBKN.

Tema S. MiaBuLLEeHHA eHeproeeKTUBHOCTI cucrtem
enekTponpusoay

[MoTeHuian 36epexeHHs1 eHepril B enekTponpuBofax. KOHCTPYKTUBHI
PiLLEHHS, XapaKTepUCTUKN nepeTBoptoBadiB YyactoTn. OCHOBHI nepeBaru
perynboBaHoro npmBoga. Cdoepn  3acTOCyBaHHS  pPeryribOBaHOro
enektponpmeoda. OnTumisauii  eHepro3bepexeHHs B YacCTOTHO-
perynsosaHomy npusogi. BucHosku.



Tema 6. Bnnue AIKOCTi enekTpoeHeprii Ha BeNIMYUHY TI BUTpaT Ta
piBeHb BTpaTt

3ararnbHi MOMOXXEHHS 3acToOCyBaHHA HaniBNpPoOBIAHNKOBUX
nepeTBOpPIOBaYiB y cUCTEMaxX peryriboBaHOro enekrpornpumsoga. [xepena
BULLINX FAPMOHIK B eNnekTpuyHux mepexax. OCHOBHI HeraTuMBHI Hacnigku
3aCTOCYBaHHA CUCTEM perynbLoBaHoro enexkrponpusoga. Lnaxu supilieHHA
npo6rieMn NigBULLIEHHA AKOCTI eniekTpoeHeprii. BUCHOBKN.

Tema 7. KepyBaHHA eNeKTPOCNOXUBaAHHAM

3aranbHi nonoxeHHda. CnoxuBadi — perynatopu. [MoHATTA Ta
noTeHuian BMMBY Ha pexXuMnm poboTU B ENeKTPUYHUX Mepexax.
TexHOoNoriYHMM nNpoLec TpaHCNOPTYBAHHA BYrinmg. TexXHOMNorivYHnn npowec
BifKkayyBaHHS BOAM Ha MOBEPXHID. 3HMXKEHHSA MIKOBUX HaBaHTaXXeHb B
eHeprocucTemi. BUCHOBKM.

Tema 8. EKOHOMiIYHaA e(eKTUBHICTb MPOEKTIB NiABULLEHHA
eHeproeeKTUBHOCTI

OcHOBHI  nonoxeHHda.  [MpuHUMNM  OUiHIOBAHHA  e(PEeKTUBHOCTI
IHBECTMLINHNX MNpoekTiB. MeTtoguka OuiHKM eEeKTUBHOCTI MPOEKTIB
NnigBULLEHHA eHeproedekTnBHocTi. AbcontoTHUN edekT. Edekt 3a
NOPIBHAHHA NPOEKTIB. OUiHIOBaAHHS MNPOEKTIB 3 ypaxyBaHHAM iHNALIT.
BucHoBku.

3micmoeuli modynb 2. [lidsuweHHs1 eHepa2oegekmusHocmi
MexHOJI02i9YHUX rpouyecie ma ycmaHo80K

Tema 9. TexHonorii edeKTUBHOro eneKkKTPOCNOXUBaHHA
OCBITNHOBaNbHMMN YyCTaHOBKaMU Ta CUCTEMaMM CTUCHEHOro NOBITPA

EHeproowaaHi pilleHHs Ha cTagdil NPOEKTYBaHHS OCBITMOBaNbHUX
cucteMm. EKoHOMIA enekTpoeHepril nig Yac ekcnnyaTtadii ocBiTNOBaNIbHUX
cuctem. Metogm nigBuLEeHHA eHeproedeKTUBHOCTI CUCTEM OCBITIIEHHS.
[Mpobnemn eHepro3depexeHHs B CUCTEMAxX CTUCHEHOro nosiTpsi. OCHOBHI
HanpPsMM CKOPOYEHHST BUTpAT eHepril nig Yac BMpobHMLTBA, NOCTavyaHHs Ta
BMKOPUCTAHHA CTUCHEHOro NoBiTps. BUCHOBKN.

Tema 10. TexHonorii e(geKTUBHOro eJfieKTPOCNOXUBaHHA
BEHTUNATOPHMMM Ta HACOCHUMMU YCTaHOBKaMM

MigsnweHHs KK BEHTUNATOPIB | CUCTEM enekTponpueoaa. 3HMKEHHS
nigcocis (BUTOKIB) noBiTpA. [MOKpalleHHs cTaHy BEHTUSALINHOT Mepexi.
Y3rogKeHHs1 pexumy pobOoTU BEHTUMATOPA 3 XapaKTEPUCTUKOK MepPEeXi.
3aranbHi NOMNOXEHHA Ta pilleHHs Woao NiABULLEHHS eHeproeeKTUBHOCTI
HaCOCHUX yCcTaHOBOK. EHeproedekTnBHI pexxummn poboTn BaratoarperaTHmx
rofoBHMX BOAOBIASIMBHUX YCTAHOBOK. BUCHOBKN.



Tema 11. TexHonorii e¢geKTUBHOro eneKTpPoCnoXUBaHHSA
NiANOMHUMMU YCTaHOBKaMU Ta TeXHOSIONYHUM TPaHCMNOPTOM

3aranbHi NOJTOXKEHHS Ta PiLLIEHHS oao NiaBULLLEEHHSA
eHeproeeKTUBHOCTI MiOMOMHUX YCTAHOBOK. AKYMYIATOPHI Ta KOHTaKTHI
enekTpoBo3n. CTpiYKOBUN Ta CKpebKoBUN KOHBeEpW. 3arasibHi MONOXEHHS
Ta PpiWEeHHs wWoao niaBULLEHHA €eHeproeeKTUBHOCTI TEXHOSIOrNYHOoro
TpaHcnopTy. BucHoBKM.

Tema 12. TexHonorii e(geKTUBHOro efieKTPOCNOXUBaHHA
eNeKTpoTepMiYHMMU Ta 3BaproBaribHUMUN YCTaHOBKaMMU

EnektpoTtepmiyHi  yctaHoBKW. EnekTposBaptoBarnbHi  yCTaHOBKW.
TexHonoris Ta 3aranbHa xapakrepucTuka. 3aranbHi NONOXEHHS Ta pilLeHHS
woao NiaBULLEHHSA eHeproeeKTUBHOCTI enekTpoTEPMIYHMX  Ta
eneKkTpo3BaploBasnibHMUX YCTaHOBOK. BUCHOBKM.

Tema 13. TlMiaBuweHHA eHeproeeKTUBHOCTI TEXHOMOriYHUX
npoueciB BYrinnbHOro BUpooHMLUTBA

3aranbHUM ONUC TEXHOMOrIT BYrifIbHOr0O BMPOOHMUTBA. BU3HaAYEeHHS
noTeHuiany eHeprosbepexeHHA. AHanITUYHI  3aneXHOCTI  CNOXMBAHHS
eHeprii Big napameTpiB TexHosoriyHoro npouecy. Cnocobu niaBULLLEHHS
eHeproeekTnBHocCTI. BucHoBkn.

Tema 14. TligBuweHHA eHeproeeKTUBHOCTI TEeXHOMOriYHMUX
npoueciB 3ani3opyaHOro BUpooHULTBa

3aranbHUM  onNuC  TexHonoril  3anisopygHoro  BUpOOHMUTBA.
BusHayeHHs noTeHuiany eHeprosbepexeHHs. AHaniTUYHI  3aneXHOCTi
CMOXWBAHHA eHeprii Big napamMmeTpiB TexHonoriyHoro npouecy. Cnocobu
NiaBULLEHHA eHeproeekTUBHOCTI. BUCHOBKM.

Tema 15. TlMigBuweHHA eHeproeeKTUBHOCTI TEXHOMOriYHUX
npoueciB MeTanyprinHoro BUpooHuLUTBa

3aranbHumn onuc TEeXHOonoril. BuanadeHHsa noTeHuiany
eHepro3bepexeHHss. CTaH Ta  aHani3a  eHeprocrnoXmBaHHA  Ta
eHepro3bepexeHHA Ha MeTanyprivHux nignpuemcrteax. [lopiBHANbHA
XapakTepucTuka eHeproeMHOCTI NPOAYKUil 3i CBITOBMMM CTaHOapTamMu.
CyyacHi TexHosnorii nigBuLLEHHS eHeproedeKTUBHOCTI. BUCHOBKN.



3 OBCHAl | CTPYKTYPA OUCLUUIMIIHU

KinbKicTb roavmH

B T.\.
n* [n(c)| npP |cpPc
3mictoBun mopynb 1. MiaBuweHHA eHeproedeKTUBHOCTI (pYHKULiOHYBaHHS
eJIeKTPOeHepreTU4YHOI CUCTEMU
1. |BcTtyn oo kypcy. HopmaTtmBHO-npaBoBe

Ne

a/n Ha3Bu 3micToBUX MmoayrniB i Tem

Ycboro

3abe3neyeHHs1 eHepro3bepexxeHHs Ta 9 1 2 6
eHeproedeKTUBHOCTI

2. |3aranbHa ouiHKa CNOXMBAHHA enekTpoeHepril 10 1 2 7

3. Haﬂ,iVIHiCTl? CUCTEM eNneKkTpo3abe3neyeHHs 9 1 2 6
CrnoXuBauiB

4. |3MEeHLLEHHSs BTpPAT efleKTpOeHepril B 10 1 2 7
efnieMeHTax CUCTEMMU eNneKkTponocTayaHHs

5. |ligBnLLEHHA eHeproedeKTUBHOCTI CUCTEM 10 1 2 7
enekTponpueoay

6. |Bnnus FIKOCTi eneKTpoeHeprii Ha BeNUYuHy 1i 10 1 2 7
BUTpAT Ta piBeHb BTpaAT

7. |KepyBaHHS eneKkTpoCnoXMBaHHAM 10 1 2 7

8. |EKOHOMIYHA e(PEKTUBHICTb NPOEKTIB 13 o 4 7

NigBULLEHHS eHeproeekTUBHOCTI
3mictoBun wmoaynb 2. [liaBUWwEHHA eHeproeeKTUBHOCTI TeXHOSOriYHuX
npoueciB Ta yCTaHOBOK

9. |TexHonorii eeKTUBHOIO €NeKTPOCNOXNBaHHS
OCBITNOBarNbHMMK YyCTaHOBKaMu Ta 9 1 2 6
cucTemMamm CTUCHEHOro NoBiTps

10. | TexHonoril epeKTUBHOro enekTpocnoXnBaHHA
BEHTUNATOPHMMW Ta HACOCHMMMW YCTAHOBKaMM
11.| TexHonoril epeKTUBHOro enekTpocnoXnBaHHA
NiANOMHUMWN YCTAaHOBKaMM Ta TPAHCMOPTOM
12.| TexHonorii ebeKTUBHOro eneKkTpoCnoXUBaHHS
eneKkTpoTePMIYHMMU Ta 3BaprOBaribHUMN 9 1 2 6
yCTaHOBKaMu

13.|MNigBUWwEeHHA eHeproedeKTUBHOCTI
TEXHOMOrYHNX NPOLIECIB BYTifIbHOrO 10 1 2 7
BMpOOHMUTBA

14.|MNigBuweHHA eHeproedeKTUBHOCTI
TEXHOMOrYHNX NPOLIECIB 3ari3opyagHoOro 10 1 2 7
BUPOOHUNLTBA

15.|MNigBUWweHHA eHeproedeKTUBHOCTI
TEXHOMOrYHUX NpoLeciB MeTanyprimiHoro 13 2 4 7
BMpOOHMUTBA
Ycboro roguH 150 17 | 34 99
* 1yT i gani: J1 — nekuii, N (C) — npakTn4yHi (cemMiHapcbki) 3aHAaTTS, JIP —
nabopatopHi 3aHaTTA, CPC — camocTiiHa poboTa CTyAEHTIB;

**y pasi, SKWO KOHKPETHUN OloapKeT 4vacy AOnsi ceMecTpy BUBYEHHSA
avcumnnidm sik BUBbipkoBOI BiAPiI3HAETLCSA Big HAaBe4AEHOro BuLLEe, B pobovomy
NopsiAKy BMKNagay Moxe KopurysaTu o6csr Ta 3MiCT 3aHSATb.




4.1

4 niaxoau oo OuIHKOBAHHA

Posnogin GaniB 3a KOHTPONIbLHMMM ToYKamMum Ta rpadik ix

BUKOHaAHHA

TWKHI

Buan
KOHTPOIb.
TOYOK

Bcboro

Pob6oTta Ha
NPaKTUYHUX
3aHATTAX

CknapaHHsa
iHOMBIOYanbHMX
3aBaaHb

25 25 50

MogaynbHi
KOHTPOSbHI
po6oTun

25 25 50

Bcboro

50 50 100

4.2 3MicT Ta BUMOru 40 KOHTPOSIbHUX TOYOK

Ha3Ba Onuc KOHTPONLHOI TOYKW, NOPSAOK il NPOXOAXEHHA Ta OTPUMaHHA G6anis
KOHTPOJbHOI
TOYKHU
Po6oTta Ha [MpaKkTN4Hi 3aHATTA NPUCBSYEHiI aHanidy 3MIiCTy Ta po3paxyHKam KOMMSIEKCHUX
NPaKTUYHKX 3agay, nepegbavyeHnx 4o BUKOHAHHS Y paMKax iHAMBIgyanbHMX 3aBOaHb.
3aHATTAX Pobota 6e3nocepedHb0 Ha MPaKTUYHMX 3AHATTSX OLIHIOBaHHA He nepeabadvae.
AKTMBHICTb Ta 3any4eHicTb 3g00yBava y BUpILLEHHS 3aday nig 4Yac npakTU4HMX
3aHATb A03BONMUTbL MOMY BinbLl yCRILWHO NiArOTYBaTU Ta Npe3eHTyBaTu maTepian
iHOMBIgyanbHWUX 3aBOaHb.
CknagaHHs I3 Ne1. O6r'pyHTYBaHHSA CUCTEMU KOMMEHCcaLUil peakTUBHOI NOTYXXHOCTi B Mepexi 10
iHamBigyaneHux | Ta 0,4 kB.
3aBaaHb I3 Ne2. JocnigxeHHs edheKTUBHOCTI perynioBaHHs PeXMMIB eneKTPOCNOXMBaHHS

TEXHOMOrYHUX NPOLECIB.

MigroToBneHMn 3rigHO METOAMYHUX BKas3iBOK 3BIT y dopmaTi dpanny *pdf abo
*pptx po3millyeTbca Yy BignoBigHOMYy po3gini  gucumnniim B Moodle Ta
NepeBIipSETLCA NPOTArOM TWXKHS nicnsa 3gadvi. OCKapXXeHHSA OUiHKM Moxe OyTun
30iNCHEHE He Mi3Hile OBOX TWUXKHIB 3 MOMEHTY OLiHIOBaHHSA pobOoTM.

Kpumepii ouyiHro8aHHs1 8UKOHaHHS iHOUBIOyaribHO20 3a8daHHS (Makc. 25 6arnis):
« 21-25 GaniB — noBHa BiANOBIAHICTb ouiHUi 17-20 6aniB, TakoX iHiLiaTUBHICTb
CTygeHTa y po0oTi Hag BMpILWEHHAM nNpobnemMu, NoriYHICTb Ta CTPYKTYPOBAHICTb
BepbanbHOI BIignNOBIAI Nig Yac npeseHTauii OTpMMaHuX pesynbTaTiB B pamkax
HaBYanbHOI AOWCKYCil, 34aTHICTb KOMYHiKyBaTW Yy KOMaHAi Ta nig BMSMBOM
HeraTMBHMX haKTopiB, Y T.4Y. Niad TUCKOM BuKNagaya Ta/abo rpynu, BMiHHA BeCTU
OnCKycito Ta ByTN KPUTUHHMUM Ta CaMOKPUTUYHUM;

* 17-20 6anis — maTepian 3aBgaHHA NiAroTOBNEHUA Ta NOAAHUIA MNOriYHO, NOBHO 1
0obrpyHTOBaHO, 3BIT OCPOPMIMEHNIA aKypaTHO Ta BiANOBIAHO 40 BUMOT;

* 13-16 GaniB — maTepian 3aBgaHHSA NiAroTOBMEHUA Ta MNOAAHUIA FOTiYHO, NOBHO N
00rpyHTOBaHO, ane 3BiT 0POPMIIEHNIA HEOXAIHO;

* 9-12 6aniB — maTtepian 3aBOaHHA NiArOTOBIIEHUI Ta NOAAHUIA HE NOBHO Ta/abo He
0brpyHTOBaHO, ane 3BiT 0OOPMIIEHNIA aKypaTHO;

» 5-8 6anie — matepian 3aBgaHHSA MiAroTOBMEHUIA Ta NOAAHUIA HE NOBHO Ta/abo He
0Br'pyHTOBaHO, 3BIT 0OPMMNEHUI HEOXaNHO;
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HasBa Onuc KOHTPOJLHOI TOYKU, NOPSAAOK ii NPOXOAXKEHHA Ta OTPUMMaHHA 6aniB
KOHTPOJbHOI
TOYKMU

* 1-4 6anu — maTepian 3aBgaHHA NiArOTOBMEHUI HE NOBHO, AesKi po3ainu BiACYTHI,
3BIiT 0thopMneHNn HeoxarHo.

MoaynbHi MKP BukoHytoTbCsa B Moodle nig Yac ocTaHHbOro NpakTUYHOMO 3aHATTS B MOAYN
KOHTPOSbHI 3a 1 roguHy 10 xBUNUH. Y pasi HEesBKM Ha Take 3aHATTS abo HEeMOXIMBOCTI
po6oTtun BvkoHaHHs MKP 3 noBaxkHMX Npu4vH aonyckaeTbca BigkputTa BukoHaHHS MKP 3a

NOroXXeHHAM 3 BUKNagavyeM B iHLWNA Yac acUHXPOHHO. KinbkicTb cnpob cknagaHHA
MKP obmexyeTbes ogHieto. KoxkHa mogyrnbHa KOHTporibHa poboTa Bkoyae 650k 3
25-TN TeCTiB Y BUIMAAI TEOPETUYHUX 3aBOaHb Ta pO3paxyHKOBMX 3agad 3 maTtepiany
mMoaynsa (max 25 6anie). TecToOBi 3aBAaHHA SBMNAKOTb COOOK TECTU MHOXUHHOIO
BMOOpPY 3 ofHieto BipHO Bignoigat. 3agadvi nepeadavatoTb BUKOHAHHS NMEBHUX
po3paxyHkiB Ta obpaHHs BipHOI BiAnMoBiAi i3 3anponoHOBaHMX. TeCTM OLiHIOTLCA
3a cniBnagiHHaM 3 NpPaBUSIbHOK BiANOBIAALD.

LloOamkoei 3aysaxeHHs U000 KOHMPOJSIbHUX MOYOK:

— CTYAEHT MOXEe  OCKapXWUTW  OTPUMaHi  OUiHKM B MOPSAKY,
nepenbayeHomy [lonoxeHHAM PO oOpraHi3auitd OCBITHbLOrO npolecy
(HopmatmsHi ___gokymeHTun:  Polytechnic  (metinvest.university)) Ta
[MonoXeHHAM npo NOMITUKY Ta npouenypu BperysitoBaHHA KOHQMIKTHUX
cutyauin (AkagemivHi nonitukm : Polytechnic (metinvest.university));

— OLiHKM, OTPUMaHi 3a pobOTY Ha NPaKTUYHUX 3aHATTAX, HE MOXYTb ByTH
BignpauboBaHi abo MOKpalLeHi, OKpiM Npoueaypu OCKapXXEeHHS, OUiHKM 3a
iHLLi BUWOM NOTOYHOrO KOHTPOSTHO MOXYTb ByTK NOKpaLLeHi 3a iHAMBIAyarbHOK
JOMOBNEHICTIO 3 BUKNaga4YeM;

— BMKMNagay He Mae npaBa 3HWXKYBaTW OLUIHKY 3a iHauBigyarnbHe
3aBgaHHA abo MoayIbHY KOHTPOSbHY poBOTY, AKLLO BOHM He Bynu cknageHi
BYACHO, OHaK B pasi, AKLWo Taka poboTa 6yna ouiHeHa ni3Hile, HiXX MOMEHT
3aBepLUEHHSI TEOPETUYHOIO HaBYaHHA y CeEMEeCTpI, TO BiAMNOBIAHA OUiHKa He
BPaxoBYETbCS Y PEUTUHTY 3006yBayiB OCBITH;

— BMKOPUCTaAHHSA WTy4HOro iHTenekTty (LLUI) He 3abopOHAETHCSA, OCKINbKK
peneBaHTHICTb Nponoauii BigoMux 3acTocyHkiB LI cyTTeBo 3anexuTb Big
0OMipKOBaHOI NMOCTAHOBKM MUTAHHSA N YTOYHIOKYUX NUTaHb; OAHAaK B pasi,
SIKLLO BiANoBiab, OTpUMaHa 3 BukopuctaHHam LI, He € komnnekcHoto abo He
BiAnMoBigae 3a cTuneMm | BUKNageHMMU no3nuissMy HWKMM YacTuHaMm
3aBfaHHsA, MICTUTb OYEBWOHO HenpasaMBY IHGOPMaLilo, TO OUiHKa 3a
KOHTPONbHY TOYKY 3HMXKYETbLCA.

4.3 ®opma niacymkoBoro KoHTposito. [lopsaok Bu3Ha4YeHHS
NiACYyMKOBOI OLliHKM

KaTteropis BapiaHT BMUBYEHHS sIK 060B’A3KOBOI BapiaHT BUBYEHHS siIKk BUGipKkoBOi

dopma
niaCcyMKOBOrO
KOHTPOI0

NnucbMoBUIA ek3amMeH

3anik, TO6TO niacymkosa ouiHKa
BCTaBNSAETbCA SK CyMa OLHOK MOTOYHOrO
KOHTpOMto  (KOHTPONbHUX  To4yoK) 6e3
nNpoBeAEeHHS [[0AaTKOBMX KOHTPOMbHUX
3axofiB
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YmoBu He meHwwe 35 6ani.; sikwio 3006yBady OCBiTM B | AKLWO CyMa OLIHOK 3a MOTOYHUA KOHTPOIb
Jonycky Ao | pesynbTarTi CaMOOLLiHKM akageMivyHoro | 3a ceMecTp CTaHoBWUTb MeHwe 60 6anis,
niaCYyMKOBOro | Nporpecy He BrneBHeHWM, Wo Habpaswm 35 | HeobxigHO BignpaltoBaTU BiANOBIAHI BUAN
KOHTPONO GaniB 3a NOTOYHY YCNILIHICTb, CKNage iCnuT | KOHTPOM  MOTOYHOI  YCMIWHOCTI A0
Ha 85 6anis i BULe, TO BiH Mae NiABULLUTA | 3BEPLUEHHSI TEOPETUYHOIO HABYAHHS
BNacHi pe3ynbTaTi NOTOYHOrO KOHTPOIO A0
NPUAHATHOTO PiBHSA
Mopsagok [nsi eapiaHmy 3arniky:
BM3HAYEHHS —  SKLWO NPOTSIrOM CEMECTPY 3a pe3yribTaTaMy MOTOYHOro KOHTPOSHO 3400yBay OCBITU
NiACYMKOBOI HabpaB meHwe 60 GaniB, TO Mig 4Yac ek3ameHauiHOiI cecii WOMy HapaeTbCsl 3Mora
OLLiHKM OTPUMaTU/MOKPALUUTA BIIACHMI pe3ynbTaT 3 YCiX BUAIB MOTOYHOrO KOHTPOSI, KpiM
aKTMBHOCTI Ha HaBYarnbHUX 3aHATTSAX;
— B pasi, SKLWO MpOTAromMm CeMecTpy 3a pesyfbTataMu MOTOYHOro KOHTpOs abo B
npoLeci NoKpaLleHHs1 BlacHUX pe3ynbTaTiB nig vac cecil 3gobysay ocsiT1 Habpas GinbLue
60 6aniB, noMy BMUCTaBNSETLCA hakTUYHA cyMa 6anis i ouiHka «3aniky», B iHLLOMY BUNagKy
— «Hesanik». [llepecknagaHHa y LbOMY pasi OONYCKAETbCA Yy BCTAHOBMEHI TepMiHU
nikeigauii akagemMivyHoi 3aboproBaHoCTi.
Lns eapiaHmy ek3ameHy:.
— nigcymkoBa ouiHka (MO) BM3HA4YaeTbCA SK cepedHe apudMeTU4He MNOTOYHOI
yCNilWHOCTI 3 HaBYanbHoOI AucumnniHm (O) Ta ouiHKM, oTpuMaHoi nig vac icnuty (1). B pasi,
SIKLLIO OLjiHKa, OTpMMaHa Ha icnuTi, meHwe 60 6anis, NigcymMKoBa OLiHKa AOPIBHIOE OLLiHL
icnuTy:
0+1
HO:T' akmo [ = 60
I, akmpo I < 60
Mopsagok Ek3ameH cknagaetbcs B Moodle y BM3Ha4yeHMn po3knagoM ek3ameHaLlinHol cecii nepiof;
NMPOXOMKEHHS | OO Cknaay 3aBAaHb ek3ameHy (100 GaniB) BxogsaTb 6 TECTOBMX 3aBAaHb MHOXMHHOMO
eK3ameHy BMOOpy 3 opHieto BipHot Bignosigato (mo 10 6anie) Ta 2 3agadi, siki nepegbadvaroTb

BMKOHaHHSI po3paxyHKiB abo OoOrpyHTyBaHHS MopsigKy po3B’sidaHHst npobriemu (no 20
6aniB). Ek3amMeH OLiHI0E PO3YMIHHSA TEOPETUYHUX NIAXOAIB Ta BOMOAIHHA METOLO0NONYHUM
iHCTPYMEHTapieM LoA0 aHani3y NpoLeciB Ta CMCTEM 3a NpobnemaTUKoK BCbOro Kypcy. Ha
CKIaflaHHs ek3aMeHy HagaeTbcs 2 cnpobu. Mopsagok ockap)XeHHsT ek3aMeHaLiiHOT OLiHKK
BM3HadeHun y po3gini 10 MNonoxeHHA Npo opraHisauiio OCBITHLOro npouecy (HopmaTusHi
nokyMeHTn: Polytechnic (metinvest.university)).

BignosigHiCTb MK MPUAHATMMM B YHIBEPCUTETI LWIKanamMu OLiHKK
HaBegeHa B Tadbnuui.

BanbHa
LwKana

PiBHi XapaktepucTtumka

TpaauuiviHi Wwkanm

lcnnt 3anik

90-100 A

CTyOoeHT OEeMOHCTpye BMAATHUN piBEHb [LOCSTHEHHS
3annaHoBaHUX pe3ynbTaTiB  BUBYEHHS  HaB4YamnbHOI
aucuunniHy, WO  3aceigyyloTb  Moro  6e3yMOBHY BigmiHHO
rOTOBHICTb A0 NOoAanblUOro  HaB4YaHHS  Ta/abo
npodecinHoi 4isnNbHOCTI 3a haxom

82-89 B

CTyoeHT BUSBNSIE BULWLKMA 3@ CepefHin  piBeHb
[OCAMHEHHS  3anfaHoBaHWX pe3ynbTaTiB  BUBYEHHS
HaBYyanbHOI ANCUUNNIHM Ta FOTOBHOCTI A0 NOAanbLIOro
HaBYaHHSA Ta/abo NpodecinHOi AiANbHOCTI 3@ haxom, B
MOro 3HaHHAX abo AisiX MPUCYTHI HE3HAYHI MOMUITKK

75-81 C

— - obpe 3anik
CTyOeHT BUSIBNISiE cepefHin  piBeHb  [JOCSATHEHHS Robp

3annaHoBaHMX pe3ynbTaTiB  BUBYEHHS  HaBYasbHOI
OVCUMNAIHA Ta TOTOBHOCTI A0 MOAanbLUOro HaBYaHHS
Ta/abo npodecinHoi aisanbHOCTI 3a ¢axom, B 1HOro
3HaHHAX abo Aigx NPUCYTHI AesKi 3HAYYLLi NOMUIKK

67-74 D

CTynoeHT BUSIBNSE 3a40BINbHUMMA piBEHb [OOCATHEHHS
3annaHoBaHUX pe3ynbTaTiB  BUBYEHHS  HaB4YamnbHOI
OucumnniHM Ta rOTOBHOCTI A0 NOAanbLlUIOro HaByaHHsS | 3agoBinbHO
Ta/abo npodecinHoi OianbHOCTI 3a ¢axom, B MOro
3HaHHAX abo Aigx HasiBHI CYTTEBI NOMMWIIKK
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banbHa - TpaauuiviHi Wwkanm

PiBHi XapaktepucTtumka -
WKana lcnut 3anik

HasBHi  MiHiManbHO gocTatHi  Ana  nogarnbLlioro
60-66 E HaBYaHHA Ta/abo MpodeciHOI AiANbHOCTI 3a ¢haxom
pes3ynbTaTtv BUBYEHHS HaBYanbHOI AUCLMNIIIHK

Huska 3annaHoBaHMX pe3ynbTaTiB HaBYaHHA He
pocarHyTi. PiBeHb HasfABHMX pesynbTaTiB HaBYaHHA €

35-59 FX . . .
HeJoCcTaTHIM  AnNA  noganblioro HaByaHHA Ta/abo | HesaposinbHo | Hesanik
npodecinHoi 4isnNbHOCTI 3a haxom

0-34 F Pe3ynbTtatv HaB4YaHHA BiACYTHIi a0 KPUTUYHO HU3bKI

4.4 Ocobnusi nigxoan A0 BU3HaAHHA pe3ynbTaTiB HaBYaHHA

— Y pasi, aKkwo agncuunniHa € 06oB’sa3koBot0 And 3006yBaya OCBITHY, i BiH
3acBOIB MOBHICTIO abo YacTKOBO BIAMOBIAHI NporpamMHi  pesynbTaTu
HaBYaHHA Mig Yac OTPUMAaHHA OCBITM Ha nonepeaHix abo Takomy X pPiBHI
(aucumnniin «EHeprosbepexeHHs», «EHeproedeKkTUBHICTb TEXHOMOTMYHMUX
npoueciBy», «EHepro- Ta pecypcoabepirasnibHi TEXHOMOrIT» Ta iH.), TO KpeanTu
Ta OuiHKa 3 aucumnniHe Moxe OyTu nepesapaxoBaHa B MOPSAOKY,
nepenbavyeHomy [lonoXeHHAM MNpPO OpraHi3auitdo  OCBITHLOrO npoLecy
(HopmatusHi gokymeHTu: Polytechnic (metinvest.university)). KoHcynbTauito
3 [JaHOro nNUTaHHA MOXHa OTpuMMaTu Yy BUKNagada, Kypartopa rpynn abo
rapaHTa OCBITHbOI Nporpamu, 3asigyBada kadenpu, 3a aKok 3akpinneHo Lo
Avcumnnniy;

— Y pasi, gKkwo 3006yBay OCBiTM 00paB U0 AUCUMMNIHY SK OUCLUUNSTIHY
BifTlbHOro BUOOPY, HE 3BaXaltuun Ha ToM ¢OaKT, YM BMBYaAnacs BOHa paHille,
OUiHKa Ta KpeanTu 3 Liel AUCUMnIIiHKM He Nepe3apaxoBYyHTbCS;

— Y pasi, skwo 3006yBay OCBITM XOTiB 6M CaMOCTIMHO BUBYUTU MNEBHI
Kypcn 3 npobrnemaTtukm noToyHol gucumunniHm (Hanpuknag, Coursera,
Udemy abo iHwux nnatcdopmMm, y T.4. nnatdopm BigKpUTUX KypcCiB
BITUM3HAHMX Ta/abo 3akopOoHHMX YHiBepcuTeTiB), TO 1) [ouinbHO
3BEpHYTUCA OO  CMOUCKY  pekoMeHgoBaHuMx  BebpecypciB  abo
NPOKOHCYNbTyBaTUCA 3 BUKMagadYemM Ha npegmeTr  perieBaHTHOCTI
CaMOCTIMHO 3HaNn4EeHOro OCBITHLOrO pecypcy Nporpami ANCUMNAiHKY; 2) y pasi
YCMILLHOCTI ONnaHyBaHHA TaKoro Kypcy, sike nigTBepoXyeTbCa cepTudikaTom
abo iHwMm cnocobom, TakoMmy 3400yBady Yy NOPSAKY, BU3HAYEHOMY
[MonoxeHHAM nNpo BU3HAHHA pes3ynbTaTiB  HaBYaHHA, HabyTux y
HedopManbHin/iHpopmanbHin oceiTi (HopmaTtmBHi_ ookyMeHTU: Polytechnic
(metinvest.university)), Taki pe3ynbTat¥ MOXyTb ByTW 3apaxoBaHi 3aMiCTb
OUIHKM 3 NEBHOIo BUAY NOTOYHOIO KOHTPOITIO;

— Y pasi, gKkwo 3400yBay OCBITU pearnidyBaB MEBHUA BUA HayKOBOI
poboTn (Tesu, CcTaTTd, pesdynbTaTMBHA y4aCTb Y CTYOEHTCbKiM ofimMniagi
TOWO), TO Yy nNOpsaKy, Bu3Ha4YeHOMY [1ONOXeHHsM Npo  BU3HAHHA
pe3ynbTaTiB HaBYaHHS, HabyTux y HedopmanbHin/iHopmanbHin OCBITI
(HopmatuBHi _gokymeHTu:  Polytechnic  (metinvest.university)), Taki
pesynbTatm MOXyTb OyTW 3apaxoBaHi 3aMiCTb OLHKM 3 MEBHOro Buay
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NOTOYHOro abo HaBiTb MiACYMKOBOrO KOHTPOSMO; KOHCYMbTauilo 3 NUTaHb
BU3HaHHA pe3ynbTaTiB HedopMasrbHOI Ta iHJopMarbHOI OCBITU MOXHa
OTpMMaTU B YNOBHOBAaXXEHMX OCIO yHIBEpCUTETY; Nepenik Takmx ocid MoXxHa
3HanTK 3a nocunaHHam CtygeHTtam: Polytechnic (metinvest.university).

5 PEKOMEHOOBAHI O)XXEPEJIA

ba3zosi
1. EHeproedekTuBHi TexHONOrii: HaB4YanbHMn nocibHuk / A. C. MaHgpuka Ta
iH.  Cymn : Cymcbkun pgepxasBHurM  yHiBepcuteT. 2021. 330 c¢. URL:

https://essuir.sumdu.edu.ua/bitstreamdownload/123456789/87302/3/Mandryka_enerho
efektyvni_tekhnolohii

2. EHepreTMyHun MeHeoXMeHT Ta eHeproedeKkTUBHICTb : NigpyYHWK Ons
CTYAEHTIB 3i crneuianbHOCTI enekTpoeHepreTmka, enekTpoTexHika Ta enekrpomexaHika /
. O. CamomneHko Ta iH. XapkiB : ®OINl bpoeiH O. B., 2020. 348 c. URL:
https://er.nau.edu.ua/handle/NAU/44582.

3. CirapboB €. M., Yy6iHa O. A. TexHonorii pecypco3bepexeHHsi B MeTanyprii.
(4. 1). [HaBu. nocibHuK] Kam’aHebke: AOTY, 2021. 248 c.
4. Monos B. A., TkauyeHko B. B., Apmoniok O. C. EdektnBHe kepyBaHHSA

pexnMamm cuctem 3abesneveHHst CnoXnuBadis eNEKTPUYHOKD eHEPTIED : HaBY. NOCi0. ans
cTya. cneuianbHocTi 141 «EnekTpoeHepreTuka, enekTpoTexHika Ta enekTpoMexaHikay.
KuiB : KIl im. Iropsi Cikopcbkoro, 2021. 163 c.

5. Martinez D. M., Ebenhack B. W., Wagner T. P. Energy Efficiency: concepts
and calculations. Elsevier, 2019. 313 p.

[loOamkosi

6. WaTtoxa B. |. Cranuin po3BUTOK YOPHOI MeTanyprii : MoHorpadig.
[HinponeTpoBcbk : «[piaHT», 2015. 184 c.

7. MawkoB A. Tl. Pecypcosbepiratodi TexHonorii B FipHUUTBI : NigpyYyHUK 3
Kypcy nekuin. Kuis : HTYY «Krl», 2008. 102 c.

8. MpaxosHuk A. B., Cyxogonsa O. M., Oenuctok C. 1., MNpokoneHko B. B.

EHeprosbepexeHHss B NnpoMucnoBocTi. YactuHa 1 : HaB4YanbHui nocibHuk. Kuis : HTYY
«KTl», 2012. 512 c. URL: http://electroprivod.kpi.ua/images/books/EvP_09/all.pdf.

9. MeToauka ob4ncneHHs nnaTtu 3a nepeTikaHHS PeakTUBHOI eNeKTPoeHeprii :
3aT. Haka3om MiHicTepcTBa eHepreTrkM Ta ByrinbHOI npomucrioBocTi Ykpaiim 06.02.2018
Ne 87. URL: https://zakon.rada.gov.ua/laws/show/z0392-18#n17 (OoaTa 3BEpHEHHS:
16.09.2024).

10. PasymHui 1O. T., Pyxnos A. B., lNpokyaa B. M., Pyxnosa H. 0. EdekTnBHe
BUKOPUCTaHHSA eneKkTpoeHepril Ta nanuea : Hae4y. nocid. [HinponeTtpoBchbk : HIY, 2014.
223 c.

11. MpokoneHko B. B., 3aknagHun O. O., Kynbbaynun . B. EHepreTnyHui
ayauT 3 NpyKnagamu Ta incTpauisMy : HaBYanbHU NocibHuK. Kuis : MNonitexHika. 2018.
400 c. URL: http://electroprivod.kpi.ua/images/books/EA 09/EN_AUQ9.pdf.

12. MeTogonoriyHi 3acagn NigBULLEHHS eHeproedekTUBHOCTI MPOMMUCIIOBUX
nianpuemcTte YKpaiHu : moHorpadoia / 3a 3ar. peg. C. ®. CmepiyeBcbkoro. [Mo3HaHb :
Wydawnictwo naukowe WSPIA, 2019. 220 c.

14



13. Mpo puHoK enekTpuyHoi eHeprii : 3akoH Ykpainum Big 13.04.2017 p. Ne 2019-
VIll. JaTta oHoBneHHa: 18.09.2024. URL: https://zakon.rada.gov.ua/laws/show/2019-
19#top (maTa 3BepHeHHs: 16.09.2024).

14. Pyxnos A. B., JlyueHko |. M., Pyxnosa H. 1O., KoweneHko €. B.,
3amkoBa O. A. PerynioBaHHs enekTPOCNOXUBAHHA NiANPUEMCTB A5 3HUXKEHHS MiKOBUX
HaBaHTa)XxeHb B eHeprocucteMi. 36ipHuUK Haykosux npaub HI'Y. 2023. Ne 74. C. 204-212.
DOI: https://doi.org/10.33271/crpnmu/74.204.

15. Pyxnos A. B., Pyxnoea H. ., KunpuyenHko M. C. T[lpodpini
€reKTPOCNOXMBAHHA rONOBHUX BEHTUIATOPIB BYTiNIbHUX WaxT. 36ipHUK HayKosuXx rpaub
HIy. 2024. Ne 77.

16. Pyxnos A. B., Pyxnosa H. . EdekTuBHiCTb 3acTtocyBaHHS
iNbTPOKOMNEHCYBAIIbHOMO MNPUCTPOIOD Ha MpuKNagi ronoBHOI NIANOMHOI YCTaHOBKM
BYriNbHOI WaxTtun. The current state of the organization of scientific activity in the world :
Abstracts of XXIII International Scientific and Practical Conference. Madrid, Spain, June
10-12, 2024. P. 559-563. URL: https://eu-conf.com/events/the-currentstate-of-the-
organization-of-scientific-activity-in-the-world/.

17. KoHoHtok [1. B., Pyxnos A. B. AHanitnyHui ornsg texHonorii Q-One Bia
komnaHii «Danieli Automation». Haykosuu xypHan MemiHeecm [lonimexHiku. Cepisi:
TexHiyHi Hayku. 2025. Ne 3. C. 158-165. DOI: https://doi.org/10.32782/3041-2080/2025-
3-20

18. Yao Fulai, Yao Yaming Efficient Energy-Saving Control and Optimization
for Multi-Unit Systems. A Guide for Electrical Engineers. Singapore : Springer Nature,
2024. 324 p. DOI: https://doi.org/10.1007/978-981-97-4492-3. URL:
https://read.kortext.com/search/collections(book:3007133) .

19. Stuggins G., Sharabaroff A., Semikolenova Ya. Energy Efficiency. Lessons
Learned from Success Stories. Washington : The World Bank, 2013. 86 p. URL:
https://read.kortext.com/search/collections(book:2148741) .

20. Taha Selim Ustun. Innovation in Energy Systems. New Technologies for
Changing Paradigms. London : InTechOpen, 2019. 256
p. URL: https://read.kortext.com/search/collections(book:998022)

Web-pecypcu

21. MiHicTepcTBO nanuBa Ta eHepretukn YkpaiHm : Beb-cant. URL:
https://mev.gov.ua/ (naTa 3BepHeHHs: 16.08.2025).
22. [lep>xaBHe areHTCTBO eHeproeeKTUBHOCTI Ta eHepro3depexxeHHs YKpaiHm

: Beb-cant. URL: https://saee.gov.ua/uk/business/energyaudit-and-management (gata
3BepHeHHs: 16.08.2025).

23. MixxHapogHe areHTCTBO 3 eHepreTuku : Beb-cant. URL: https://www.iea.org/
(oaTa 3BepHeHHs: 16.08.2025).

24. EHepretnka YkpaiHm : Be6-cant. URL: https://ua-energy.org/ (mata
3BepHeHHs: 16.08.2025).

25. HauioHanbHa KoMmicia, WO 34INCHIOE OepXXaBHe perynioBaHHA y cdepax
€eHepreTukM Ta KOMyHanbHUX nocnyr. EnekrpoeHepriqa. lNpomucnosictb : Beb-cant. URL:
https://www.nerc.gov.ua/sferidiyalnosti/elektroenergiya/promislovist (gnata 3BepHeHHS:
16.08.2025).

26. MiHicTepcTBO dpiHaHCIB YKpaiHW. Tapudu Ha enekTpoeHeprito Ans
nignpmuemcts : Beb-cant. URL: https://index.minfin.com.ua/ual/tariff/electric/prom/ (gaTa
3BepHeHHs: 16.08.2025).

27. YKpaiHcbka eHepreTudHa bipxxa : Beb-cant. URL: https://www.ueex.com.ua/
(nata 3BepHeHHsA: 16.08.2025).

15



28. 3BiTN 3 OLHKM BigMNOBIAHOCTI (AOCTATHOCTI) reHepyto4vnx noTyxHocten HEK
«YKpeHepro» : Beb-cant. URL: https://ua.energy/zvit-z-otsinkyvidpovidnosti-dostatnosti-
generuyuchyh-potuzhnostej/ (nata 3BepHeHHs: 16.08.2025).

29. Ho6osuin rpacik BMPOOGHMLTBA/CNOXMBAHHA e€neKkTpoeHeprii : Beb-canT.
URL: https://ua.energy/?page _id=5591 (nata 3BepHeHHsA: 16.08.2025).

30. MporHo3 BupobHuutea BAE. URL: https://ua.energy/prognozvyrobnytstva-
vde/ (pata 3BepHeHHs: 16.08.2025).

31. OnepaTtop PUHKY eneKkTpoeHepril : Beb-canrT. URL:
https://www.oree.com.ua (gaTta 3BepHeHHs: 16.08.2025).

32. Heavy Industry Decarbonisation and Energy Transition : Udemy : Be6canrT.
URL: https://www.udemy.com/course/decarbonisation-andenergy-transition-industry
(nata 3BepHeHHs: 16.08.2025).

33. ISO 50001:2018. Energy management system : Udemy : Be6-cant. URL:

https://www.udemy.com/course/iso-50001-energy-managementsystem (pnata
3BepHeHHs: 16.08.2025).

34. Ultimate Electrical Power System Engineering Masterclass : Udemy : Be6-
canT. URL: https://www.udemy.com/course/ultimate-electricalpower-system-
engineering-masterclass (gata 3sepHeHHs: 16.08.2025).

35. MiHicTepcTBO OCBITU | Haykn YKpaiHu : Beb-cant. URL: https://mon.gov.ua/
(nata 3BepHeHHs: 16.08.2025).

36. HauioHanbHa 6ibnioteka YkpaiHu im. BepHaacbkoro : Beb-canmt. URL:
www.nbuv.gov.ua (garta 3BepHeHHs: 16.08.2025).

37. HauioHanbHa 6ibnioTeka YkpaiHu imeHi Apocnasa Mygporo : BebcawnT.
URL: https://nlu.org.ua (aata 3BepHeHHA: 16.08.2025).

38. Kortext : Beb-cant. URL: https://kortext.com/ (naTa 3BEpHEHHS:
16.08.2025).

39. Researchdlife : Beb-cant. URL: https://portal.research4life.org/ (mata
3BepHeHHs: 16.08.2025).

40. IHCTMTYUiMHM  penoauTapin  TOB  «TEXHIYHWWA  YHIBEPCUTET
«METIHBECT MOJNITEXHIKA» : Beb-canr. URL:
https://dspace.mipolytech.education/home (gata 3BepHeHHA: 16.08.2025).

41. LleHTpanbHa aepXxaBHa HayKOBO-TEXHIYHaA bibnioTeka
ripHn4yomeTanyprinHoro komnnekcy Ykpainu : Beb-cant. URL: http://cgntb.dp.ua/ (pata
3BepHeHHs: 16.08.2025).

6 AKAOEMIYHI NONITUKHU

Ak uneH cninbHoTM TY «METIHBECT MOJIITEXHIKA» By maete gotpumyBaTtucs
NeBHUX CTaHOAPTIB Ta akageMivyHOT NOMITUKK:

— AkademiyHa HedobpoyecHicmb y BUrNAAi akagemiyHoro nnariaty; dpabpukaui;
anbcudikauii; cnucyBaHHs; obmaHy; xabapHuuTBa; HeOoO €KTMBHOrO OLHIOBaHHS;
HagaHHa 3g06yBavaM OCBITM MNig Yac MPOXOAKEHHA HUMW OUHIOBaAHHA pes3ynbTaTiB
HaBYaHHA OOMOMOrM YW CTBOPEHHSA nepelkon, He nepeabavyeHux ymoBamu Ta/abo
npoueaypamMm NPOXOMAXKEHHS TaKoro OuiHIOBaHHS; BNMBY Yy Oyab-sKin hopMi (MpOXaHHS,
YMOBIsIHHS, BKasiBKa, MOrposa, NpUMyLlyBaHHSA TOLIO) Ha negaroriyHoro (HaykoBo-
negaroriyHoro) npauiBHMKa 3 METOK 34iIMCHEHHSI HUM HEOO EKTMBHOrO OLiHIOBaHHS
pesynbTaTtiB HaBYaHHSA — NPsAMO 3abOpPOHEHO (AoknagHiwe npo ue — y MNonoxeHHi npo
akagemivyHy [pobpodecHicTb 3400yBadviB  BULLOI OCBITM Ta HayKOBO-MeAaroriyHmx
npauisHmkis TOB TEXHIYMHOIMO YHIBEPCUTETY «METIHBECT MOJITEXHIKA»); i B
pasi BUSIBMNEHHS — @i0noeiOHull 3axi0 KOHMPO/ (KOHMpPoOsbHY Mmo4Ky) 6yde
ouiHeHo 8 0 6anie 3 HacmyrnHUM nNoeiOoMsIeHHsIM 0ekaHy ¢hakynnbmemy ma 20/108i
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KoMicii 3 akademiyHOi dobpoyecHocmi YHisepcumemy.

— Y pasi BMnagky HagaHHA 3000yBadam OCBITM Mg 4ac NPOXOMAXKEHHS HUMMK
OUIHIOBaHHA pe3ynbTaTiB HaBYaHHA [OOMOMOMM 4/ CTBOPEHHSA MEepeLuKod, He
nepenbaveHnx ymoBamu Ta/abo npouegypamMu MNPOXOSKEHHS TaKOro OLUiHIOBAHHS;
BNAMBY Yy Oyab-sikin popmi (MpOxXaHHs, YMOBISIHHSA, BKa3iBka, NOrpo3a, NpuMyLLlyBaHHS
TOLLO) Ha negaroriyHoro (HaykoBo-rneaaroriyHoro) npawiBHMKa 3 MeTO 34iIMCHEHHA HUM
HEeOO EKTUBHOIO OUiHIOBAHHS pe3ynibTaTiB HaBYaHHSA CTYAEHT MOXE OCKapXuTu
npoueaypu OUiHIOBaHHA 3a npoueaypamu, nependadeHnmmn [MonoxeHHAM  npo
OopraHisauito OCBITHbOrO NpPoLiecy.

— Martepianm B pamkax Kypcy, 3axuLeHi aBTOPCbKMM MNpPaBOM, MOXYTb OyTu
BUKOPUCTaHI TiNbkn 3000yBavyaMun OCBITU, SIKUM MPU3HAYEHO AAHWA Kypc i Ans uinen,
MOB'A3aHNX 3 LM KYPCOM, i HE MOXYTb MOLUMPIOBATUCS.

— CninkyBaHHs 3 OAHOKYpCHWKaMu Ta BuKNagadem Mae 6yTu npodeciiHum Ta
BBIYSIMBUM.

— Ouikyetbcqa, wWwo Bwu nepesipatnmete Bci Bawi nMcbMOBI  NOBIQOMMNEHHS,
BKITHOHMAKOYM NOLUTOBI MOBIOOMIMEHHSA Ta nosigoMrieHHA y MS Teams Ha KOPEKTHICTb
3MICTy Ta MOBMW.

— Bukopuctanna LI He 3abopoHeHe, pa3om 3 TUM, BOHO Mae€ 3AiNCHIOBATUCA
BiANOBIJANbHO | 3 YypaxyBaHHAM <«KMBUX» MNOMITUK WOAO0 BukopuctaHHa LWl B
YHiBepcuTeTi: CTyAeHT BignoBigae 3a MOBHOTY, BIipoOrigHiCTb iHopmauii, ska 6yna
3reHepoBaHa/3HangeHa 3 BUKOPUCTAHHAM BENUKMX MOBHUX MoAenen, 3gaTHUKn
ideHTUikyBaTM Yy BIOgNOBIAI, sSika 4YacTMHa iHopmauil oTpuMaHa 3 BUKOPUCTAHHAM
TexHonorin WI, a wo € noro BnacHum 3806yTKOM/NO3ULIELD.

— YHiBepcuTeT nparHe niaTpumyBaTu cepenoBulLle, BinbHe Big AMCKpUMiHaLil abo
ANCKPUMIHALINHUX JOMaraHb, CNpsMOBaHUX Ha Oyab-sKy noguHy abo rpyny B Mexxax
CBOEI CNiNbHOTU — 3406yBaviB OCBITU, CNiBPOBGITHWKIB abo BiaBigyBaYiB.

[loknagHiwe npo akageMidHi NoniTUKM CTOCOBHO €TUYHOCTI NOBEAIHKN, akageMivyHol
[o0poYecHOCTI Ta NpoTuaito ByniHry MOXHa AisHaTuca 3a nocunaHHAM: AkageMiudHi
nonitukn : Polytechnic (metinvest.university).
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